Introduction
The high productivity & technology system demanded by modern mechanical industry requires high operating speeds, superior reliability, accurate performance, light weights and high-precision machinery. In order to achieve high speed operation with increased efficiency, weights of machine components are reduced. As operating speed increases & weight of components decreases, rigid body is not enough so, a rigid body links becomes flexible. High speed light weight manipulator is an example of flexible multi-body system. We already know that modeling of flexible multibody systems can be done by using lumped mass finite element method. Now we will perform modeling of flexible multi-body systems considering lumped masses by ADAMS. Finite element method is used for modeling of flexible links which behave like both continuous systems with infinite degrees of freedom and discrete systems. A general model to describe the elastic motion of a mechanism can be established with the use of finite element methods resulting in a set of second order differential equations. A common assumption in this procedure is that the total motion is comprised of an elastic motion superposed onto the rigid body motion. As a result the equations of this motion have a significant feature time dependent coefficients. If the effects of nonlinear elastic deflections and/or nonlinear joint characteristics are considered, the equations of motion will be nonlinear. The dynamic response is viewed as a transient response and a steady state response.
Kinematics of Rigid Four-Bar Mechanism
A four-bar mechanism of which links are drawn as position vectors is shown inFigure 1.1. 
Then, acceleration equations are obtained as follows:
By carrying out the substitution and simplification, angular acceleration expressions of link 3 and link 4 are found as (Söylemez 1999 Accelerations of the centers of gravity can be found using the standard kinematic relationships as follows: 38)   3  3  3  3   2  3  3  2  2  2  2   2  2  2  3 sin cos sin cos 
The equation of motion of entire mechanism is given by : 
Where F is axial force acting on element.
The equation of motion given by Equation 1 .57 has been modified as (Yang and Sadler 2000) :
Eigenanalysis is applied to the system having mass and structural stiffness matrices; due to lack of generalized force vector in free vibration analysis as follows ( Figure 1 .5 shows an example for four-bar mechanism modeled by using lumped parameter approach. The inertia forces given by Equation 1.40 for the lumped masses can be found by using the acceleration expressions given by Equations 1.34 to 1.39.Considering these forces, kinetic analysis of rigid four-bar mechanism can be carriedout by using the standard procedure based on the Equation 1.42 to 1.44.
Result and Discussion
The inertia forces acting on these lumped masses are summarized below:
Wherea i is the acceleration of mass m i and can be calculated by using the formulation given in Equations 1.34 to 1.39. This study presents an Eigen analysis of flexible four-bar mechanism by using finite element model conjunction with kinematic and kinetic relationships. The solution procedure based on the discrete crank positions and the discrete inertia forces applied to the nodes of the finite element model has been developed in ADAMS to accomplish this analysis.
